ABSTRACT -Aim -To evaluate the degree of influence that periportal fibrosis has on clinical development and the long term results of surgical treatment on patients with hepatic-splenic schistosomiasis with previous gastrointestinal hemorrhages. Methods -During the period of 1992-1998, 111 patients underwent surgical treatment for the treatment of hepatic-splenic schistosomiasis with previous gastrointestinal hemorrhages. The degree of fibrosis was classified as: degree I -the portal spaces show a rich increase of young connective cells, a slight collagen production and a varying presence of inflammatory infiltrate. The periportal blade unchangeable (29/111); degree II -there is an expansion of the connective tissue with the emission of radial collagen septa, producing a star shaped aspect (38/111); degree III -the connective septa form bridges with other portal spaces or with the vein, with evident angiomatoid neo-formation (44/111). Conclusion -The patients with periportal fibrosis degree I present recurrent hemorrhages statistically less than patients with periportal fibrosis degrees II and III, and that the intensity of the periportal fibrosis is not the only pathophysiological factor of the esophageal varices, gastric varices, prevalence of post-operative portal vein thrombosis and hematological and biochemical alterations of the patients with pure mansoni schistosomiasis.
INTRODUCTION
The behavior of schistosomiasis mansoni, an endemic disease in numerous countries (33) , has undergone certain modifications throughout the last two decades. In Brazil, there has been an observed reduction in its prevalence of around 50%-70% (6) , and consequently, also in its morbidity and mortality. However, despite this reduction, schistosomiasis mansoni still imposes a major socioeconomic impact on the areas where it is endemic, particularly in its hepatic-splenic form, because of the manner in which it attacks, economically active young people (31) . Within the region of 2% to 7% of infected patients go on to develop an advanced form of schistosomiasis -the hepatic-splenic form (18) . The evolutionary history of these patients comprises five major steps : 1) an appreciable contamination of the Schistosoma mansoni; 2) the fixation of live adult worms within the roots of the mesenteric veins; 3) the migration of the eggs deposited by the females and of dead worms towards the intra-hepatic portal roots in the liver, causing reactions both inflammatory and scarring, thus constituting Symmers fibrosis; 4) the development of portal hypertension; 5) the Ferraz AAB, Albuquerque PC, Lopes EPA, Araújo Jr JGC, Carvalho AHF, Ferraz EM. The influence of periportal (pipestem) fibrosis on long term results of surgical treatment for schistosomotic portal hypertension formation of esophageal varices, hypertensive gastropathy and colopathy (28, 32) . Periportal fibrosis, also known as Symmers fibrosis, was described in 1904 (32) and constitutes a pathognomonic lesion of the hepaticsplenic region. It is characterized by wide fibroid strips that reach the branches of the portal vein from its entrance into the liver until its sub-divisions of the fourth degree branches (18) . The principal deciding antigenic factor of hepatic fibrosis is the presence of the S. mansoni eggs in the portal veins, which causes a granulomatous inflammatory reaction leading to the formation of fibroid tissue. During the sequence of events, there occurs a subsequent intra-hepatic, vascular neo-formation (the angiomatic, type), distributed around the portal ramifications that maintains the blood flow and preserves the hepatic cells (20) . It is for this reason that patients with schistosomiasis do not present hepatic insufficiency. This may also manifest itself in patients with mixed diseases, such as patients with schistosomiasis who acquire hepatitis B or C (18) . In such patients the global incidence of esophageal varices is within the region of 85% (3, 15, 23) . The natural history of esophageal varices during the hepatic-splenic phase of schistosomiasis mansoni considers that one third of the patients with hepatic-splenic schistosomiasis will not go on to develop upper gastrointestinal hemorrhages. This risk is greater in patients with thick varices and less in patients with thin varices (27) . Mortality during the first bleeding periods oscillates within the region of 11,7% (25) . This natural history data should be taken into consideration when dealing with a patient who develops gastrointestinal hemorrhages resulting from the rupture of esophageal varices. Due to their greater lethal risk, patients with cirrhosis should receive different therapeutic supervision to that of the patient with schistosomiasis.
Patients with schistosomiasis who present periods of gastrointestinal hemorrhaging should undergo surgical treatment, since they present good hepatic conditions and satisfactory post-surgical results (2, 21, 22, 26) . When not operated, recurrent hemorrhaging is frequent, unpredictable, with an increasing morbidity/mortality rate (2) . It is estimated that during the first year following the first bleeding, patients with schistosomiasis present recurrent hemorrhages at a rate of up to 80% (15) . Surgery is capable of correcting hematological alterations and is thereafter able to ensure the patient a good quality of life (22) . The treatment of hepatic-splenic schistosomiasis without previous hemorrhages is essentially clinical with the treatment of the parasitosis. In the presence of thick varices propanolol has a beneficial effect (30) however, endoscopic sclerotherapy or elastic ligature still as a controversial procedure. In the cases in which gastrointestinal hemorrhaging occurs, surgical therapy is indicated using shunt techniques or disconnections (23) .
Since 1992, in the General Surgery Unit of the "Hospital das Clínicas" at the Federal University of Pernambuco, Recife, PE, Brazil, surgeries have been performed for hepatic-splenic schistosomiasis with previous gastrointestinal hemorrhages using splenectomy plus ligation of the left gastric vein (LLGV) plus devascularization of the great stomach curvature plus postoperative endoscopic sclerotherapy. With the presence of gastric fundus varices a gastrotomy and an obliterating running suture are also performed (21, 22) . The identification of risk factors in the development of periods of gastrointestinal hemorrhages together with the clinical postoperative evolution (incidents of portal vein thrombosis, recurrent hemorrhages, development of gastric varices and a deterioration in hematological and biochemical data and mortality) could modify procedures and strategies when dealing with patients with schistosomiasis.
The objective of this study is to evaluate the degree of influence that periportal fibrosis has on clinical development and the long term results of surgical treatment on patients with hepatic-splenic schistosomiasis with previous gastrointestinal hemorrhages.
PATIENTS AND METHODS
During the period of 1992 and 1998, at the General Surgery Unit at the "Hospital das Clínicas" at the Federal University of Pernambuco, Recife, PE, Brazil, 111 patients underwent splenectomy plus LLGV plus devascularization of the great stomach curvature plus post-operative endoscopic sclerotherapy for the treatment of hepatic-splenic schistosomiasis with previous gastrointestinal hemorrhages. The study was analysed and approved by the Ethical Committee of the Federal University of Pernambuco.
In the patients who presented gastric varices in the pre-operative endoscopy (41/111) a gastrotomy and an obliterating running suture were also performed during the surgery. All patients were submitted to a hepatic wedge biopsy from the left lobe of the liver.
The progress of the patients was followed at the Portal Hypertension and Liver Clinic at the "Hospital das Clínicas", where patients underwent hematological and biochemical tests, upper digestive endoscopy, conventional ultrasonography, Doppler ultrasonography of the liver (with the objective of evaluating the portal flow).
All patients had previously been immersed in contaminated river water in endemic schistosomiasis mansoni areas, besides having suffered from gastrointestinal hemorrhages: hematemesis (99/111) or melena (12/111).
Inclusion and exclusion criteria in the current study are exposed in Figure 1 .
Ferraz AAB, Albuquerque PC, Lopes EPA, Araújo Jr JGC, Carvalho AHF, Ferraz EM. The influence of periportal (pipestem) fibrosis on long term results of surgical treatment for schistosomotic portal hypertension Periportal fibrosis was evaluated from the hepatic wedge biopsies and classified according to the criteria defined by COELHO (13) . According to its intensity, the degree of fibrosis was classified as:
• degree I -the portal spaces show a rich increase of young connective cells, a slight collagen production and a varying presence of inflammatory infiltrate. The periportal blade and the reticulum are unchangeable.
• degree II -there is an expansion of the connective tissue with the emission of radial collagen septa, producing a star shaped aspect.
• degree III -the connective septa form bridges with other portal spaces or with the vein, with evident angiomatoid neoformation. According to the histologic degree of periportal fibrosis, the patients were categorized into three groups. Twenty-nine patients (26.1%) were included in group I (patients with periportal fibrosis degree I), 12 were male and 17 were female. In group II (patients with periportal fibrosis degree II), 18 were male and 20 were female, making a total of 38 patients (34.2%). And in group III (patients with periportal fibrosis degree III) 44 patients were analysed (39.7%), 24 were male and 20 were female.
The data was analysed statistically with the t test to establish differences between the averages, and the Q square and Fisher test were also used for comparing frequencies with a significance level of 95%.
RESULTS
The average time of patient follow-up varied depending on the group. The average follow up time for group I was 38.2 months, group II -32.2 months and group III -24.5 months. All patients underwent elective surgery outside any recent periods of gastrointestinal hemorrhages. Thirty-eight patients (34.2%) received trans-operative blood transfusions. The average age of the patients was 45.3, 44.8 and 45.4 for groups I, II and III, respectively. Hospital stay ranged from 5.4 days for group I, 6.6 days for group II and 8.1 days for group III. Table 1 illustrates the relationship between the degree of periportal fibrosis and recurrent hemorrhaging, presence of pre-operative gastric varices and portal vein caliber.
Recurrent hemorrhaging occurred in 16 patients (14.4%) who were submitted to splenectomy plus LLGV plus devascularization of the great stomach curvature plus hepatic biopsy. Of these patients, eight (21.0%) were from group II and seven (15.9%) were from group III, with a higher statistical difference when these two groups were compared with group I, in which only one case of recurrent hemorrhaging was observed. All recurrent hemorrhaging was of the melena form.
Gastric fundus varices were observed in 36.9% of all patients, determining a gastrotomy and running suture during surgery. The incidence by group was 27.5%, 42.1% e 38.6% in groups I, II and III, respectively. The presence of post-operative esophageal varices was relatively greater in group I (84.2%), but did not present any statistical differences that were greater than the other groups.
Not all patients submitted themselves to a postoperative Doppler ultrasonography, despite being solicited. In total, 68 patients underwent the Doppler and 9 of these (13.2%) revealed portal vein thrombosis. No relation between the degree of periportal fibrosis and the occurrence of portal vein thrombosis was demonstrated during the study ( Table 2) .
The patients who presented recurrent hemorrhaging and postoperative esophageal varices were treated with endoscopic sclerotherapy. Those who developed portal vein thrombosis were kept under rigorous observation, with regular sessions of sclerotherapy.
The pre and post-operative hematological and biochemical laboratory tests are illustrated in Tables 3 and 4 . No significant differences were observed between groups I, II and III.
DISCUSSION
Periportal hepatic fibrosis is the most important and most characteristic anatomical finding of hepatic-splenic schistosomiasis mansoni (7) . This lesion was initially described by SYMMERS (32) , in 1904, and in 1971 COELHO (19) classified it according to the intensity of the fibroid process in degrees I, II and III. Symmers fibrosis is constituted of fibroid strips resulting from the formation of granulomas, which distort the intra-hepatic portal architecture, determining the obstruction of the venous flow (20) . Based on the fact that infected individuals who migrate from the endemic areas no longer develop the hepatic-splenic form, that individuals who already have this form of the disease have a better prognosis when out of the endemic area, and that patients clinically treated have better chances of regression than those who remain within the active transmission areas, it can be admitted that an inflammatory response principally depends on the degree of worm burden and the occurrence of re-infection (15) . Other substances, such as interleukins and cytokines also act on the process, although their mechanisms of action are not found to be completely elucidated.
The magnitude of periportal fibrosis is related to worm burden, to immunological and nutritional factors of the patient, and to an oxamniquine-based treatment (4, 8, 10, 12, 14, 24, 29) . The magnitude of the fibrosis could in this manner influence the natural evolution of the disease, and also the surgical results of patients with the hepaticsplenic form of the disease.
It was observed in this study that periportal fibrosis did not maintains a relationship with the gravity of schistosomiasis mansoni and with the clinical response to the surgical treatment by means of splenectomy plus LLGV plus hepatic biopsy.
Diagnosis of periportal fibrosis can be made through hepatic wedge biopsy or needle biopsy. According to a comparative study carried out on 183 patients by DIMMETTE (16) , the wedge biopsy presented better diagnostic definition and was the preferred method. The hepatic wedge biopsy from the left lobe of the liver taken during surgery, is the best manner in which to evaluate the histological alterations of the portal spaces and the schistosomiasis granulomas (5, 16) . In this manner, this methodology of analysing the fibrotic alterations was possible because of the association of an intra-abdominal surgical procedure. Recent studies (1, 17, 19) have revealed a new manner to diagnose periportal fibrosis by means of ultra-sound. This method has the principal advantage of being non-invasive and is easy to carry out. The use of ultrasound in the analysis and correlation of periportal fibrosis of the liver and the clinical evolution of patients has been increasingly used. However, there is no correlation between the degree of periportal fibrosis determined through ultrasonography and the histopathological analysis presented by COELHO (13) . All operated patients presented past episodes of upper gastrointestinal hemorrhages, clinically identified, via melena or hematemesis. In other words, despite presenting a severe form of schistosomiasis mansoni (the hepatic-splenic form), with a past of gastrointestinal hemorrhages, no predominant degree of periportal fibrosis was identified.
The degree of periportal fibrosis can result in very prominent pre-sinusoidal blockages and determine a higher level of portal hypertension (11) . The severity of the portal hypertension of these patients could, in an indirect manner, be measured by the caliber of the portal vein and from the presence of gastric fundus varices, identified before the surgical procedure. Once again however, no relation between the degree of periportal fibrosis and the caliber of the portal vein and the presence of gastric fundus varices was identified. Patients with a degree of periportal fibrosis type I presented a lower tendency of gastric fundus varices, which was not supported by the statistical analysis. In the analysis of the surgical results, patients with periportal fibrosis degrees II and III presented a higher incidence of recurrent hemorrhages, 21% and 15.9% respectively, than the patients with fibrosis degree I (3.4%). Despite recurrent hemorrhages being higher in the fibrosis degrees II and III, the presence of postoperative esophageal varices in the patients with fibrosis degree I was statistically similar to the more advanced degrees. All patients, independent of level of periportal fibrosis, had to be submitted to post-operative endoscopy and sclerotherapy was carried out if they presented esophageal varices.
No relation between post-operative portal vein thrombosis and portal fibrosis was presented.
The hematological and biochemical laboratory tests between the degrees of periportal fibrosis, both in the pre and postoperative stages, did not present any differences. Despite the fact that the fibroid reaction was more intense in degree III, the neovascular angiomatic formation maintained the hepatic flow and preserved the hepatic functioning of these patients, which could justify the similarity of the laboratory tests of the different degrees (21, 22) . It can be concluded that patients with periportal fibrosis degree I present recurrent hemorrhages statistically less than patients with periportal fibrosis degrees II and III, and that the intensity of the periportal fibrosis is not the only pathophysiological factor of the esophageal varices, gastric varices, prevalence of post-operative portal vein thrombosis and hematological and biochemical alterations of the patients with pure mansoni schistosomiasis. 
